Abstract
Introduction

Multiple endocrine neoplasia type 1 (MEN 1) is an autosomal dominantly inherited syndrome predisposing to tumor development in three principal glands, i.e. the parathyroids, the anterior pituitary, and the endocrine pancreas and duodenum. In addition, a range of other tumors have been reported to occur in MEN 1 patients, such as adrenal cortical tumors, angiofibroma, collagenoma, lipoma, carcinoids, leiomyoma and thyroid tumors (1). The disease gene, MEN1, is a tumor suppressor gene located on chromosome 11q13 (2), that encodes a 610 amino acid protein termed menin (3). Following its identification in 1997, mutation detection in classical MEN 1 have helped to clarify the mutation spectra and associated phenotypes. Perhaps the best example is that of thymic carcinoid, that in the last years has become clearly linked to the MEN 1 phenotype and is now regarded as a strong indicator of a genetic MEN 1 predisposition. Thymic carcinoid is a rare endocrine tumor originating from the foregut, and that is recognized in both sporadic
F i g u r e 1 . Ra d i o l o g i c a l i n v e s t i g a t i o n s s h o wi n g ( a ) t h e t h y mi c c a r c i n o i d i n t h e a n t e r i o r me d i a s t in u m b y X-r a y o f t h e c h e s t ( a r r o w) a n d ( b ) t u mo r i n v a s i o n a h e a d o f t h e r i g h t a t r i u m o n t h e r i g h t s i d e b y CT s c a n ( a r r o w) . 
Case Report
The reported patient is a Japanese man with a smoking history of 10 i g u r e 2 . MRI o f t h e h e a d ( c o r o n a l s c a n , g a d o l i n i u m e nh a n c e me n t + ) . L o w i n t e n s i t y l e s i o n t o t h e r i g h t i n t h e p i t u it a r y g l a n d i n d i c a t e s a p i t u i t a r y mi c r o a d e n o ma ( a r r o w) . (Fig. 1a) , indicating a thymoma (Fig. 1b) (Fig. 2) . Two years later the patient died from multiple metastases of the thymic carcinoid and autopsy was not performed.
. Di a g n o s i s o f t h e ACT H-p r o d u c i n g t h y mi c c a r c i n o i d b y h i s t o p a t h o l o g i c a l a n a l y s i s o f t h e p r i ma r y t u mo r f r o m t h e a n t e r i o r me d i a s t i n u m. Af t e r HE s t a i n i n g ( a ) t y p i c a l r o s e t t e f o r mat i o n s we r e o b s e r v e d ( × 4 0 0 ) . I mmu n o s t a i n i n g s h o we d t h a t t h e t u mo
r c e l l s we r e p o s i t
Methods
Before the study informed consent was obtained from the patient in accordance with the guidelines of the institutional ethical committee. 
Histopathology and immunostaining
Specimens
Results
The patient reported here was clinically and genetically diagnosed with MEN 1. In addition to the typical findings of PHPT and prolactinoma he was diagnosed with Cush-
F i g u r e 4 . S e q u e n c i n g c h r o ma t o g r a m d emo n s t r a t i n g t h e p r e s e n c e o f a c o n s t i t u -
t i o n a l n o n s e n s e mu t a t i o n W4 2 3 X i n e x o n 9 o f t h e ME N1 g e n e . T h e b a s e s u b s t i t u t i o n ( a r r o w) f r o m T GG ( wt ) t o T GA ( m) l e a d s t o a n a mi n o a c i d a l t e r a t i o n r e s u l t i n g i n a p r e ma t u r e s t o p . (Fig. 3a) . Further analysis showed a positive reaction of the argyrophilic tumor cells with the Grimelius technique, (Fig. 3b) as well as examination of Chromogranin A by immunohistochemistry (Fig. 3c) . These characteristic findings constituted the diagnosis of thymic carcinoid. In addition, the majority of tumor cells showed a positive expression of ACTH (Fig. 3d) (9) , concomitantly with CRH (10) , or with GHRH (11) .
ing's syndrome and a thymic carcinoid at age 29. Histopathological examination after HE staining of the thymic tumor demonstrated features typical of a thymic carcinoid including the formation of rosettes
These cases are reported as sporadic, however, with some uncertainty due to the lack of genetic analyses.
Cushing's syndrome due to ectopic ACTH secretion has been described as one of the endocrine symptoms in sporadic cases of thymic carcinoid (12) . Furthermore, thymic carcinoid comprises 10% of the extrapituitary sources of ACTH resulting in Cushing's syndrome (13 
